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SUBJECT: MAINTENANCE OF WEATHER RADAR RADOMES

1. PURPOSE. This  advisory  c i rcular  prov ides  guidance  mater ia l  use fu l  to
repair  fac i l i t ies  in  the  maintenance  o f  weather  radar  radomes.

‘2 . CANCELLATION.
a r e  cancelled.

AC 43-202,  dated 6/11/65, and AC 90-20,  dated 11/12/64,

3 . GENERAL. A radome  is a covering whose primary purpose is to protect a
.radar antenna from the elements. I t  i s  a  part  o f  the  a i r f rame and,
therefore,should  have  certa in  phys ica l a s  w e l l  a s  e l e c t r i c a l  p r o p e r t i e s ,
Physica l ly , a radome  should be,  strong enough to withstand the airlaads
that it  will  encounter and it  should be contoured to minimize drag.
These properties vary with the shape, design speed, and size of  the
a irp lane  on  which  i t  i s  to  be  insta l led . E l e c t r i c a l l y , a  radome should
permit the passage ,of the radar’s transmitted signals and return echoes
with minimum distortion and absorption. In  order  to  do  th is ,  i t  should
h a v e  a  c e r t a i n  e l e c t r i c a l  t h i c k n e s s . T h e  e l e c t r i c a l  t h i c k n e s s  o f  a
radome  i s  re lated  to  the  phys ica l  th ickness ,  operat ing  f requency ,  and  the
types of  material  and construction used. This  re lat ionship  i s  de f ined  by
a number of complex mathematical equations which are of interest only to
radome des ign  engineers . These equations show that, for given physical
properties,a  radome s h o u l d  h a v e  a  c e r t a i n  e l e c t r i c a l  t h i c k n e s s  f o r  a
certa in  narrow range  o f  operat ing  f requenc ies . (This is the reason why
C-band radomes will not give optimum performance with X-band radars and
vice  versa .  ) A lso , a very small variation in physical thickness may cause
a  s i z a b l e  v a r i a t i o n  i n  e l e c t r i c a l  t h i c k n e s s . R a d a r  e f f i c i e n c y ,  d e f i n i t i o n ,
and  accuracy  o f  d isp lay  depend upon a  c lear ,  nondis torted ,  re f lec t ion- f ree
antenna view through the radome. Consequently, a  radome should  be
precisely built  for optimum performance.

4. RADOME  CHARACTERISTICS. There  are  two  genera l  types  o f  radomes,  the
“thin wall” and “sandwich” types. Thin  wal l  radomes  are  cons idered  to  be
th in  re lat ive  to  the  wavelength  o f  the  radar . They are generally useful
when the radar frequency is low enough to permit a skin thickness which
wi l l  sat is fy  the  s tructural  requirements . Sandwich radomes  consist of two
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or  more  p last i c  sk ins  separated  by  a  d ie lec tr i c  core , The core may
cons is t  o f  honeycomb p last i c  sect ions ,  ho l low f lutes ,  or  foam plast i c .
The dielectric and separation of the skins will  depend upon the wave-
length  o f  the  radar  f requency  or  f requenc ies ,

5. RADOME  DAMAGE. Probably the most frequent damage to radomes is holes in
the  s tructure  caused  by  s tat i c  d ischarges . These can be large holes that
are  readi ly  apparent , or  smal l  p in  ho les  that  are  a lmost  impercept ib le .
Any hole, r e g a r d l e s s  o f  s i z e , can cause major damage to a radome since
moisture  can  enter  the  radome wal l and cause  internal  de laminat ion .  I f
the  moisture  f reezes , more serious damage may occur. If enough moisture
c o l l e c t s , the  radiat ion  pattern  wi l l  be  d is tor ted and the transmitted
s ignals  and  return  echoes  ser ious ly  at tenuated . Ram air through a hole
can delaminate and break the inner surface of  the radome and result in
separation of  the skins or faces‘ of the material from the core,  weakening
the radome  s true ture. Other types of  damage are characterized as dents
and scratches caused by impact with stones and birds and improper
handling of  the radome when it  is  removed for maintenance of  the radar
antenna. This  type o f  damage  i s  eas i ly  found bv inspect ion .w w

6. MAINTENANCE.

a. High performance radar radomes  are very precisely constructed and
somet imes  the  s l ightest  change  in  the ir  physical character is t i cs ,-
such  as  excess ive  layers  o f  pa int , can adversely affect radar system
performance. All  repairs to radomes,  no matter how minor, should
r e t u r n  t h e  radome t o  i t s  o r i g i n a l  o r  p r o p e r l y  a l t e r e d  c o n d i t i o n ,
b o t h  e l e c t r i c a l l y  a n d  s t r u c t u r a l l y . The performance of
proper maintenance to  prec is ion  radomes  requires  spec ia l  knowledge
and techniques  and  the  use  o f  proper  too ls  and  mater ia ls .  An
improper minor repair can eventually lead to an expensive major
repair . A radome having undergone major repairs should be tested to
ascerta in  that  i t s  e lec tr i ca l  propert ies  have  not  been  impaired .
The  test ing  o f  radomes  requires  test  equipment  that  usual ly  i s  found
o n l y  i n  r e p a i r  f a c i l i t i e s  s p e c i a l i z i n g  i n  radome m a i n t e n a n c e . Even
minor  repairs  may a f fec t  one  or  a l l  o f  the  fo l lowing :

(1) Transmissivity. Which  i s  the  ab i l i ty  o f  a  radome to  pass  radar
energy through it .

(2) R e f l e c t i o n .. Which .  i s  the  return or  re f lec t ion  o f  the  outgo ing
radar energy from the radome back into the antenna and waveguide
sys tern.

(3) D i f f r a c t i o n . Which is the bending of  the radar energy as it
passes through the radome.

Page 2 Par 4



Z/24/77 AC 43-14

electrical performance can produce numerous problems which may
appear to be symptoms of  deficiencies in  o ther  uni ts  o f  the  radar
system. The following are examples of  improper repair:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

Use of wrong materials -
mater ia ls .

not  compat ib le  wi th  or ig inal  radome

Patches  o f  d i f ferent  th ickness .

Poor  fabr icat ion  techniques .

Nonvoid-free patches.

Repairs overlapping.

Holes  p lugged  with  res in ,  screws ,  meta l ,  wood ,  and  p last i c
plugs.

Cuts  or  cracks  simplv coated  with  res in .-I

Tape  ( inc luding  e lec tr i ca l  tape)  over  ho le  or  crack  and
covered with resin.

Oversize patches.

(10) T o o  m u c h  o r  t o o  l i t t l e  r e s i n .

(11) E x t e r i o r  c o a t i n g s  - t o o  m a n y  c o a t s ,  t o o  t h i c k ,  u n e v e n
thickness  - meta l l i c  base  pa ints .

(12) F i l l e d  h o n e y c o m b  c e l l s .

(13) Repairs made without removing moisture or moisture contamina-
tion from inside of radome wall.

(14) A b r u p t  c h a n g e s  i n  c r o s s - s e c t i o n a l  a r e a s .

(15) P a t c h e s  p r o j e c t i n g  a b o v e  o u t s i d e  c o n t o u r  l i n e s .

(16) I m p r o p e r  c u r e .

(17) W r o n g  s i z e  c e l l s  o r  density; o f  h o n e y c o m b ..

(18) Excess ive  over lap  in  honeycomb jo ints .

(19) P o o r  b o n d i n g  o f  s k i n  t o  c o r e .

(20) Gaps in honeycomb core.
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7. RECOMMENDATION. Both  the  phys ica l  and  e lec tr i ca l  propert ies  o f  radomes
should  be  g iven  care fu l  cons iderat ion  dur ing  repair  operat ions . These
properties are carefully controlled during manufacture and should not be
a l tered  by  improper  repairs .

Act ing  Director , Flight Standards Service


